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Nonmetal haptens induce ATP release from keratinocytes through opening of pannexin hemi-
channels by reactive oxygen species
K Onami, Y Kimura, Y Ito, T Yamauchi, K Yamasaki and S Aiba Dermatology, Tohoku 
University Graduate School of Medicine, Sendai, Japan
Extracellular ATP, a member of the damage-associated molecular patterns that activates inflam-
masome, plays a crucial role in the sensitization of contact hypersensitivity (CHS). However, the 
mechanism in which hapten causes keratinocyte cell death and ATP release is unknown. We 
examined the time course of cell death, ROS production, and ATP release in HaCaT cells and in 
normal human keratinocytes after exposure to nonmetal haptens dinitrochlorobenzene (DNCB), 
4-nitrobenzylbromide (4-NBB), diphenylcyclopropenone (DPCP), metal hapten NiCl2, or irritants 
sodium dodecyl sulfate (SDS) and lactic acid (LA). Both haptens and irritants caused cell death of 
keratinocytes but with different time courses: maximum cell death was evident 1 h after irritant 
exposure but it was only achieved after more than 6 h of hapten exposure as assessed by propidium 
iodide (PI) exclusion. N-acetylcysteine (NAC) significantly reduced only nonmetal hapten-induced 
cell death as assessed by PI exclusion suggesting that nonmetal hapten-induced cell death was 
dependent on reactivity to thiol residues in the cells. We next examined the effects of antioxidants 
and pannexin hemichannels (Panx) inhibitors on cell death, ROS production and ATP release by 
nonmetal hapten-treated HaCaT cells. Although NAC reduced cell death, ROS production and 
ATP release, antioxidants such as TEMPOL, MnTBAP, and apocynin and Panx inhibitors such as 
carbenoxolone (CBX), probenecid, and Panx1 siRNA did not inhibit cell death but significantly 
attenuated ATP release. Moreover, intraperitoneal injection of CBX during sensitization attenuated 
murine CHS. These findings suggest that the reactivity of nonmetal haptens to thiol residues causes 
membrane disruption of keratinocytes that allows them to uptake PI, while it generates ROS that 
leads to ATP release through opening of Panx. This study could shed light on the so-far unrecognized 
role of Panx in ATP release from nonmetal hapten-exposed keratinocytes.    
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Altered skin microbial communities associated with wet wrap therapy for severe eczema
M Glatz,1 K Stone,2 JD Milner2 and HH Kong1 1 Dermatology Branch, CCR, NCI, National 
Institutes of Health, Bethesda, MD and 2 Laboratory of Allergic Diseases, NIAID, National 
Institutes of Health, Bethesda, MD
Wet wrap therapy can be an effective component in the management of refractory severe eczem-
atous dermatitis in atopic dermatitis (AD). Since AD is frequently associated with colonization 
and infections with Staphylococcus aureus and reduced skin microbial diversity, we investigated 
skin microbial communities before and during wet wrap therapy. We performed 16S ribosomal 
RNA bacterial gene sequencing on DNA from skin swabs of several skin sites (antecubital crease, 
Ac; popliteal crease, Pc; volar forearm, Vf) in 4 patients with severe eczema. Eczema severity was 
significantly reduced during therapy as compared to before treatment (mean total SCORAD 27 
vs. 55, p=0.02). Microbial diversity trended lower during versus before therapy (mean Shannon 
diversity at Ac: 0.39 vs. 0.67, p=0.85; Pc: 0.43 vs. 0.9, p=0.68; Vf: 0.57 vs. 1.9, p=0.1). Microbial 
communities in eczematous skin (Ac, Pc and Vf) were predominated by Staphylococcus, especially 
S. aureus. Despite improvement in disease severity, the relative abundance of S. aureus remained 
high before and during therapy (median for all sampling sites 72.4% vs. 75%; p=0.57). In contrast, 
the genus Enhydrobacter (family: gammaproteobacteria) consistently trended higher during versus 
before therapy at all sampling sites (mean relative abundance at Ac: 6.7% vs. 0.01%, p=0.04; 
Pc: 2.3% vs. 0.16%, p=0.09; Vf: 4.1% vs. 0.07%, p=0.08). A higher proportion of Enhydrobacter 
during therapy was also associated with decreased eczema severity at sampling sites (SCORAD 
intensity, r=-0.67, p=0.013). In conjunction with a previously suggested immunomodulatory effect 
and skin barrier function role of gammaproteobacteria, our findings reveal an intriguing possible 
association between improved eczema severity with intensive wet wrap therapy and composition 
of skin microbial communities. Further studies are necessary to determine how skin bacteria may 
influence eczema disease severity.    
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The cutaneous microbiota in atopic dermatitis changes with topical corticosteroid and bleach 
bath treatment
ME Gonzalez, JV Schaffer, SJ Orlow, Z Gao, H Li, AV Alekseyenko and MJ Blaser New York 
University School of Medicine, New York, NY
A randomized, placebo-controlled, single-blinded clinical trial in 21 children (ages 0.25–5 years) 
with atopic dermatitis (AD) and 14 healthy children was performed to determine the effect of topical 
corticosteroid (TCS) and bleach baths on the density and composition of the cutaneous microbiota. 
Lesional and nonlesional AD skin was swabbed at baseline & after 4 weeks of treatment with twice 
daily TCS alone or TCS + twice weekly bleach baths. Microbial DNA was extracted for qPCR of 
predominant skin genera and 16S rRNA sequencing. After QIIME preprocessing of sequencing 
data, the ADONIS test and a Predictive Effect Size Analysis in Multivariate Ensembles protocol was 
used to determine individual taxon level differences. At baseline, the density of total bacteria, and 
Staphylococcus, including S. aureus, was significantly higher at the worst lesional site compared 
to nonlesional (p=0.001) and control skin (p<0.001). Bacterial communities on lesional and non-
lesional AD skin differ from control (Unifrac analysis, p<0.001), and lesional AD skin significantly 
differs from nonlesional AD skin (p=0.04) at baseline. After treatment with TCS alone or TCS/
bleach baths, the composition of bacterial communities on lesional skin differed significantly from 
baseline (p<0.0001) and became similar to nonlesional skin. Although lesional communities were 
similar after both treatments, there were fewer significant genera represented on lesional skin in 
the TCS/bleach group compared to the TCS group. Densities of Streptococcus, Propionibacterium 
& Corynebacterium also were significantly increased after treatment in the TCS group but not in 
the TCS/bleach group. The composition and density of the major bacterial genera on nonlesional 
and control skin did not change significantly over the trial course. We conclude that the bacterial 
community composition of AD lesional skin differs from control & nonlesional skin at baseline and 
normalizes with treatment. Bleach baths alter the composition of bacterial communities in AD.   
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Innate lymphoid cells promote skin inflammation
B Kim,1 M Siracusa,2 K Wang,1 S Saenz,2 M Kubo4 and D Artis2,3 1 Dermatology, University 
of Pennsylvania Perelman School of Medicine, Philadelphia, PA, 2 Microbiology, University 
of Pennsylvania Perelman School of Medicine, Philadelphia, PA, 3 Pathobiology, University 
of Pennsylvania School of Veterinary Medicine, Philadelphia, PA and 4 Molecular Pathology, 
RIKEN Yokohama Institute, Yokohama, Japan
Innate lymphoid cells (ILCs) are a recently identified family of immune cells that regulate immunity, 
inflammation and tissue repair at epithelial barrier surfaces. We recently identified that human 
group 2 ILCs (ILC2s) accumulate in the skin lesions of atopic dermatitis (AD) patients. In addition, 
ILC2s accumulated in lesional AD-like skin in a murine model of AD, were critically dependent on 
TSLP and contributed to the development of cutaneous inflammation. However, the mechanisms 
through which ILC2s promote cutaneous inflammation remain poorly characterized. Employing 
immunofluorescence microscopy we are examining the anatomical distribution of ILC2s in healthy 
and inflamed skin and testing their capacity to regulate other innate and adaptive immune cell 
responses to orchestrate the cascade of events that promote cutaneous inflammation.    
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Defects in nicotinic receptor activation and chromogranin A promote epidermal innate 
immune dysregulation to increase staphylococcus aureus susceptibility
M Kishibe, TM Griffin and KA Radek Surgery, Burn and Shock Trauma Research Institute, 
Loyola University Chicago, Maywood, IL
Physiological stress exacerbates the clinical manifestations of atopic dermatitis (AD) and increases 
microbial susceptibility. We previously found that both physiological stress and nicotine expo-
sure increase microbial susceptibility by suppressing keratinocyte AMPs through the activation 
of epidermal nicotinic acetylcholine receptors (nAChRs). Therefore, we hypothesize that aberrant 
nAChR activation may be a likely mechanism for the dampened AMP response to skin injury or 
infection observed in AD. Keratinocytes express the various nAChRs subtypes based on the state 
of their differentiation; however the specific nAChR subtype responsible for suppressing AMPs 
is unknown. To determine the selective nAChR subtypes which regulate AMP production, dif-
ferentiated normal human epidermal keratinocytes were stimulated with Macrophage Activating 
Lipoprotein-2 (MALP2, a Toll-like receptor 2/6 agonist) and 1,25-dehydroxyvitamin D3 (VD3) in 
presence of selective nAChR agonists. Cathelicidin AMP gene expression was analyzed by qPCR. 
MALP2+VD3-mediated cathelicidin expression was suppressed by α7 selective nAChR agonist by 
40% (P<0.01), compared to α9, α3, β2 or β4 nAChR agonists. Catestatin (Cst) is an endogenous 
epidermal nAChR antagonist derived from the stress hormone chromogranin A (CHGA). Thus, 
we next see if the loss of Cst would increase bacterial susceptibility after stress. C57Bl/6 (WT) or 
CHGA-/- mice were subjected to insomnia stress. During stress exposure, nAChR agonist nicotine 
or α7 nAChR selective antagonist was topically applied, and then S. aureus MRSA was infected 
intradermally. Bacterial survival in MRSA lesions was increased in CHGA-/- mice subjected to 
stress and nicotine, which was reversed by α7 nAChR antagonist. Using human skin from control 
or AD patients, we determined CHGA gene expression is lower in AD skin compared to control 
skin, suggesting that uncontrolled nAChR activation may contribute to the pathogenesis of AD by 
suppressing AMP-dependent innate immune responses.    
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G2A attenuates Propionibacterium acnes induction of inflammatory cytokines via regulation 
of MAPK signaling and is regulated by 13-cis-retinoic acid
AJ Park,1 M Qin,1 LD Hisaw,1 A Pirouz,1 GW Agak,1 L Marinelli,1,3 HJ Garban1 and J Kim1,2 
1 Division of Dermatology, Department of Medicine, David Geffen School of Medicine at 
UCLA, Los Angeles, CA, 2 Department of Dermatology, VA Greater Los Angeles Healthcare 
System, Los Angeles, CA and 3 Department of Microbiology, Immunology, and Molecular 
Genetics, David Geffen School of Medicine at UCLA, Los Angeles, CA
G protein-coupled receptor 132 (G2A) is a receptor for oxidized lipids, especially the oxidized 
linoleic derivative 9-hydroxyoctadecadienoic acid (9-HODE). As sebum and free fatty acid pro-
duction are key factors in acne pathogenesis, we investigated the possible role of G2A in acne, 
especially in the inflammation induced by Propionibacterium acnes. In human monocytes isolated 
from peripheral blood mononuclear cells, we show that G2A cell surface expression is increased 
14-fold upon infection with P. acnes (p<0.001). Comparing normal skin to acne lesion, we observe 
significant increases in the gene expression for G2A, and its transcription factors: RUNX1, SP1, 
CEBPA, and CEBPB (p<0.05). P. acnes increases the production of 9-HODE 2-fold in monocytes 
(p<0.01), and P. acnes and 9-HODE induce the secretion and expression of IL-1β, IL-6, and IL-8. 
G2A deletion studies using small interfering RNA exhibit anti-inflammatory properties, as G2A 
knockdown monocytes show significantly higher expression and secretion of these inflammatory 
cytokines in addition to lower mRNA levels of IL10 and PPARD, both of which are associated with 
anti-inflammatory properties. In addition, we demonstrate that the ability of G2A to attenuate IL-1β, 
IL-6, and IL-8 is linked to the p44/42 mitogen-activated protein kinase (MAPK) pathway as there 
is a 2.5-fold increase of phosphorylation after 1 h of P. acnes stimulation. Finally, treatment with 
13-cis-retinoic acid (isotretinoin) induces 30% higher expression of G2A (p<0.001). Our results 
indicate a mechanism of innate immune response through G2A that may regulate inflammation 
in acne vulgaris as G2A attenuates inflammatory cytokines via MAPK signaling and is regulated 
by 13-cis-retinoic acid.    
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Local adipogenesis is essential for protection against skin infection
L Zhang,1 R Ramos,2 C Guerrero-Juarez,2 M Plikus2 and RL Gallo1 1 Dermatology, University 
of California, San Diego, San Diego, CA and 2 Developmental and Cell Biology, University 
of California, Irvine, Irvine, CA
Subcutaneous adipose was primarily thought to function for energy storage. Recent observations that 
surface bacteria enter this deep skin layer, and previous observations that adipocytes can produce 
adipokines/cytokines, prompted us to examine the potential role of adipocytes in skin immune 
defense. Dermal injection of S. aureus in mice induced local expression of genes associated with 
adipogenesis (Cebpb, Pparg, Pref1 and Zfp423 (p<.01)) and large expansion of the subcutaneous fat 
layer seen by H&E and staining for lipid. Inhibition of adipogenesis by a PPARγ inhibitor (BADGE) 
or genetic inactivation of Zfp423 (Zfp423nur12), greatly increased the susceptibility of mice to S. 
aureus infection as seen by greater lesion sizes (p<.001), 2-log increases in local bacterial CFU 
and systemic bacteremia that was not found in controls. The mechanism by which adipogenesis 
protected against infection was in part through production of antimicrobial peptide cathelicidin 
(Camp), as stimulation of adipogenesis in vivo and in vitro induced adipocytes to increase expression 
of mRNA for this AMP to >40-fold that seen before adipogenesis. Both human and mouse adipocytes 
had abundant cathelicidin detectable by Western Blot and amounts comparable to neutrophils, far 
exceeding keratinocytes. Inhibition of adipogeneis inhibited Camp expression. Adipocytes from 
Camp-/- mice lost the capacity to inhibit bacterial growth in vitro and in vivo. Together, these 
data demonstrate for the first time that adipogenesis occurs in the skin in response to infection 
and is an unexpected source of antimicrobial peptides. These findings provide a new paradigm 
for understanding skin immune function by showing the essential role of subcutaneous fat in host 
defense. This observation provides new insight into how disruption of normal adipogenesis, such 
as is associated with obesity, may increase susceptibility to skin infections.    
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The phytoestrogen, genistein, stimulates cathelicidin expression by a novel estrogen receptor 
β-dependent mechanism, independent of vitamin D3 receptor
K Park,1 Y Kim,1 J Kim,1 H Seo,3 Y Oda,2 T Mann,1 WM Holleran,1 P Elias1 and Y Uchida1 1 
Dermatology, University of California, San Francisco, San Francisco, CA, 2 Endocrinology, 
University of California, San Francisco, San Francisco, CA and 3 Radiation Research 
Division, Korea Atomic Energy Research Institute, Jeongeup, Republic of Korea
Estrogen deficiency leads to cutaneous dysfunction, including accelerating cutaneous aging. Hence, 
estogen replacement therapy is widely employed, despite concerns about enhanced tumorgenesis. 
In contrast, certain phytoestrogens, which activate estrogen receptors (ER) including genistein, 
show anti-tumor activities. We recently discovered that a signaling lipid, sphingosine-1-phosphate 
(S1P), stimulates production of a major epidermal antimicrobial peptide, cathelicidin antimicrobial 
peptide (CAMP), under conditions of subtoxic stress. This mechanism operates independently of 
vitamin D receptor (VDR), which instead regulates CAMP under basal conditions. Prior studies 
showed that activation of ER stimulates S1P production, and that genistein increases expression of 
an enzyme, CYP27B1 whose activity leads to the synthesis of 1α, 25-dihydroxy vitamin D3. Hence, 
we investigated here whether genistein, simulates CAMP expression in cultured human keratinocyte 
(KC). Exogenous genistein, as well as an ER-β ligand, WAY-200070, increased CAMP mRNA and 
protein expression in KC, while ER-β antagonist, ICI182780, attenuated the expected genistein- and 
WAY-200070-induced increase in CAMP mRNA/protein expression. Genistein treatment increased 
acidic/alkaline ceramidase expression and cellular S1P levels in parallel with increased S1P lyase 
inhibition, accounting for increased CAMP production. In contrast, siRNA against the VDR did not 
reduce genistein-mediated upregulation of CAMP. Thus, genistein induces CAMP production via 
an ER-βÇS1PÇNF-κBÇC/EBPα, rather than a VDR-dependent mechanism, illuminating a new 
role for estrogens in the regulation of epithelial innate immunity, and pointing to potential benefits 
of dietary or topical genistein to enhance cutaneous antimicrobial defense.    
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The effects of polysaccarides from panax ginseng on skin innate immunity
H Kim, J Lee, J Lee and H Lee Amorepacific Co., LTD, Yongin, Republic of Korea
Antimicrobial peptides (AMPs) produced by epithelial cells and neutrophils represent essential ele-
ments of innate immunity, and include the defensin and cathelicidin family of AMPs. These peptides 
have been proposed to provide a first line of defense against infection by acting as ‘natural antibi-
otics’. β-Defensins are small cationic peptides that contribute to innate host defense. Two human 
defensins, human beta defensin-1 (hBD-1) and human beta defensin-2 (hBD-2), were expressed in 
human epidermal keratinocytes. Panax ginseng is well-known oriental plant used for centuries to 
promote health. Ginsenosides have been investigated for active compounds of ginseng. However, 
the biological activities of polysaccharides of ginseng were not fully understood. We investigated 
the effects of Panax ginseng polysaccharides (PGPs) on skin innate immunity. The mRNA level of 
hBD-1 and hBD-2 was increased after PGPs treatment. PGPs increased hBD-2 protein in NHKs but 
it did not increase hBD-1 protein in NHKs. In this study, polysaccharides of ginseng were revealed 
that they activate AMPs expression and strength skin innate immunity.    
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Different propionibacterium acnes strains have variable pathogenicity
Y Yu,1 J Champer1 and J Kim1,2 1 Division of Dermatology, Department of Medicine, David 
Geffen School of Medicine at UCLA, Los Angeles, CA and 2 Department of Dermatology, 
Greater Los Angeles Healthcare System Veterans Affairs, Los Angeles, CA
Propionibacterium acnes is a dominant skin commensal and pathogen implicated in acne vulgaris. 
Recent studies have found that certain strains of P. acnes, as defined by phylotype and ribotype, 
are associated with different disease states. In particular, some are associated with skin from acne 
patients, while others are almost exclusively associated with healthy skin. This may be due to 
strain-specific protein virulence factors and variable capacity to induce inflammation. To investigate 
this, we assessed the capacity of different strains to induce inflammation in PBMCs, monocytes, 
keratinocytes, and sebocytes. Our initial results indicate that acne-associated strains comparatively 
increased IFN-γ secretion 2-3 fold in PBMCs (p<0.01). In contrast, healthy skin-associated strains 
yielded 3-5 fold lower IFN-γ and IL-17 secretion in PBMCs (p<0.001) and also induced 10-30 fold 
lower TNF-α induction in keratinocytes (p<0.01). Furthermore, we utilized comparative proteomics 
as a basis to explain the variable pathogenicity of different strains. Cytosolic, membrane, cell wall, 
and secreted proteins were analyzed, and virulence factors were identified in acne-associated 
strains. Such virulence factors may be targeted in novel drug or vaccine treatments against only 
pathogenic strains of P. acnes. Additionally, less inflammatory, non-pathogenic strains as described 
in our study may also be highly effective as a topical probiotic treatment for cutaneous P. acnes 
infections.    
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Novel electrospun halloysite nanotube sustained-release antibiotic sutures prevent derma-
tologic surgery site infection in rat model
NM Kaskas,1 H Vandenberg,2 J Weisman1,2 and D Mills2 1 Louisiana State University School 
of Medicine, Shreveport, LA and 2 Biomedical Engineering, Louisiana Tech University, 
Ruston, LA
A recent prospective cohort study of Moh’s Micrographic Surgery procedures found infection was 
the most common postsurgical complication, causing over 60% of adverse events. Though a large 
meta-analysis found the use of triclosan-coated sutures significantly reduced the risk of infections fol-
lowing general surgery, they may have less utility in dermatologic surgery due to documented devel-
opment of MRSA resistance to this agent upon exposure to triclosan-coated polymer, a significant 
disadvantage as MRSA has been implicated in 25% of skin and soft tissue infections. The purpose 
of this study was to develop antibiotic sutures useful in dermatologic procedures in MRSA carriers; 
halloysite biocompatible nanotube delivery was selected to optimize targeted micro-delivery. One 
of the few antibiotics eligible for release profile evaluation through fluorescence, Nitrofurantoin 
(NF) was selected due to 100% documented MRSA sensitivity. Halloysite nanotubes loaded with 
NF were added to a nylon mixture and electrospun into sutures using a high voltage generator. The 
sutures were first tested in isolated cultures, where they succeeded in maintaining a zone of growth 
inhibition compared to control cultures. Microdelivery of 5 ug NF/1 mg Halloysite nanotube with a 
sustained release profile of up to two days has been documented by spectrometry. Three dermal and 
subcutaneous surgical incisions in healthy rat models followed by closure with the use of electro-
spun NF-loaded halloysite sutures were successful in producing tissue approximation, hemostasis, 
and did not produce any adverse outcomes post-operatively. Future studies involve comparing the 
rates of post-surgical site infection in MRSA-carrying rats operated on with NF-loaded sutures to 
those operated on without it. This is the first study to create NF-loaded nanotube sutures; these can 
potentially significantly decrease the rate of post-dermatologic surgery infections in MRSA carriers.   
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Chronic skin inflammation via Toll-like receptors increases a risk of secondary amyloidosis
S Morizane, T Takiguchi, K Ikeda and K Iwatsuki Dermatology, Okayama University 
Graduate School of Medicine, Dentistry, and Pharmaceutical Sciences, Okayama, Japan
Secondary amyloidosis (SA), a critical complication caused by chronic inflammatory diseases such 
as rheumatoid arthritis (RA), is sometimes seen in patients with recessive dystrophic epidermolysis 
bullosa (RDEB). Serum amyloid A (SAA) is an essential factor in the pathogenesis of SA, and IL-6 is 
also considered a key cytokine because an anti-IL-6 therapy using tocilizumab is effective for SA. 
We observed that RDEB patients (n=7) have significantly higher level of SAA and IL-6 compared with 
healthy volunteers (n=30) or patients with atopic dermatitis (n=32) or psoriasis (n=33). In addition, 
a 5-year follow-up of three RDEB patients revealed the persistence of the high level of serum SAA 
and IL-6. Next we hypothesized the skin is a source of SAA and IL-6 in RDEB because the source 
in RA has been considered not only the liver but also the joints. RDEB patients have widespread 
skin ulcers, and keratinocytes and fibroblasts surrounding the ulcer lesions are persistently exposed 
to microbes due to lack of epidermal barrier. Therefore, we examined if these cells produce SAA 
and IL-6 through microbe sensors, Toll-like receptors (TLRs). The analyses by real-time PCR and 
ELISA revealed that ligands of TLR3 (poly I:C), TLR5 (flagellin), and TLR2/6 (MALP-2) significantly 
induced SAA expression in normal human epidermal keratinocytes (NHEKs). In normal human 
dermal fibroblasts (NHDFs), TLR1/2 (Pam3CSK4) and TLR2/6 ligands significantly induced SAA pro-
duction. Similarly to SAA induction, IL-6 expression was also induced in both NHEKs and NHDFs. 
Furthermore, SAA induced SAA itself and IL-6 expression in both NHEKs and NHDFs, and siRNA 
experiments revealed that the inductions were mediated by formyl peptide receptor 2. In addition, 
immunohistochemical analysis showed the increases in SAA and IL-6 in skin ulcer lesions of RDEB 
patients. These results suggest that chronic skin inflammation through innate immunity triggers the 
elevation of SAA and IL-6 in the sera of RDEB patients leading to SA.    
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Immune suppression in severe atopic dermatitis is mediated by myeloid derived suppressor 
cells
Y Skabytska,1 F Wölbing,1 C Günther,2 M Köberle,1 S Kaesler,1 E Guenova,3 T Volz1 and 
T Biedermann1 1 Eberhard Karls University, Tübingen, Germany, 2 Technical University, 
Dresden, Germany and 3 University Hospital, Zurich, Switzerland
We aimed to investigate how the constant interaction with Staphylococci on the skin impacts 
immune system. Using mouse models we observed a strong immune suppression after cutaneous 
exposure to S. aureus and its components, which was mediated by myeloid derived suppressor 
cells (MDSCs). We next analyzed atopic dermatitis (AD), a chronic inflammatory skin disease that 
is nearly always covered by Staphylococci. In humans MDSCs are typically described as CD11b+C-
D33+HLA-DR-CD14- cells. We observed a significant increase of MDSCs in the peripheral blood 
mononuclear blood cells (PBMCs) of AD (n=33) in comparison to healthy individuals (n=30). 
Further investigations of PBMCs revealed a significant down-regulation of T-cell receptor ζ-chain 
in AD patients, which is known to be a general characteristic of immune suppression and one of the 
major features of MDSCs mediated T-cell inhibition. To further investigate whether human MDSCs 
were suppressive, we depleted CD11b+ cells from PBMCs and indeed found T-cell proliferation to 
be increased in AD patients. Nitric oxide (NO) is one of the main suppressive factors produced by 
MDSCs. The inducible NO-synthase (iNOS) and arginase can generate NO. We found significantly 
elevated arginase activity in plasma of AD patients and we detected a distinct iNOS+ population of 
CD11b+CD11c- cells among PBMCs in AD patients only. Next, we identified CD11b+CD33+H-
LA-DR-CD14- cells significantly elevated in AD skin compared to controls. Moreover, we detected 
iNOS+CD11b+CD11c- cells in AD skin. Interestingly, a severe complication of AD is eczema 
herpeticum which is characterized by spreading cutaneous infections with herpes simplex virus 
(HSV) due to immune suppression. Thus, we hypothesize that severe bacterial colonization in AD 
and subsequent skin inflammation causes induction of suppressive MDSCs, which then accumulate 
in the skin and exert their suppressive activity allowing e.g. herpes viruses to spread.    
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Human and companion animal microbiota sharing and association with methicillin-resistant 
staphylococcal colonization and infection
AM Misic,1 MF Davis,2 AS Tyldsley,1 BP Hodkinson,1 J Bugayev,1 P Tolomeo,3 B Hu,4 
I Nachamkin,4 E Lautenbach,3,5 DO Morris6 and EA Grice1 1 Dermatology, University of 
Pennsylvania, Perelman School of Medicine, Philadelphia, PA, 2 Environmental Health 
Sciences, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, 3 Biostatistics 
and Epidemiology, University of Pennsylvania, Perelman School of Medicine, Philadelphia, 
PA, 4 Pathology and Laboratory Medicine, University of Pennsylvania, Perelman School of 
Medicine, Philadelphia, PA, 5 Medicine, University of Pennsylvania, Perelman School of 
Medicine, Philadelphia, PA and 6 Clinical Studies, University of Pennsylvania, School of 
Veterinary Medicine, Philadelphia, PA
Factors that modulate colonization and infection by methicillin-resistant Staphylococcus aureus, a 
major cause of skin and soft tissue infection (SSTI), remain unclear, including the role of the greater 
microbial community and environmental factors such as contact with companion animals. Enrolling 
25 households with a member recently diagnosed with MRSA SSTI, we first characterized the micro-
biota that colonizes typical coagulase-positive staphylococci (CPS) carriage sites in humans and their 
companion pets using culture-independent sequencing of bacterial 16S ribosomal RNA genes. Pet 
microbial communities at CPS carriage sites (mouth and nares) were distinct from humans (inguinal 
crease, axilla, and nares) with greater relative abundance of Proteobacteria, compared to greater 
relative abundances of Firmicutes and Actinobacteria in humans. MRSA and/or CPS colonization 
and infection were associated with alterations in microbial community composition and diversity. 
Additionally, we found that factors such as pet ownership and licking behavior by pets influence 
sharing of microbiota between household members. Collectively, these preliminary results suggest 
a role for the greater microbial community in MRSA colonization and infection, and underscore 
the influence of companion pets on human-associated microbiota.    
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Identification of host pathways influenced by the skin microbiota and their role in modulating 
cutaneous commensal microbiota
A SanMiguel,1 J Meisel,1 C Chehoud,1 S Rafail,2 BP Hodkinson,1 JT Seykora,1 JD Lambris2 
and EA Grice1 1 Dermatology, University of Pennsylvania, Perelman School of Medicine, 
Philadelphia, PA and 2 Pathology and Laboratory Medicine, University of Pennsylvania, 
Perelman School of Medicine, Philadelphia, PA
Host factors that modulate and maintain the skin commensal microbiota are incompletely under-
stood, as are cutaneous immune processes that are influenced by the skin microbiota. To identify 
pathways that may have an interactive role in cutaneous host-microbe interactions, we performed 
transcriptome sequencing on skin from germ free and conventionally raised mice to identify genes 
and pathways that are differentially expressed in response to the commensal skin microbiota. We 
identified complement as one of the top pathways that were enriched in differentially expressed 
genes. To determine the role of complement in shaping cutaneous microbial populations, we used 
deep sequencing of bacterial 16S ribosomal RNA genes. In comparison to control mice, antago-
nism of the complement C5a receptor (C5aR) in mice results in a significant shift in skin microbial 
community structure, decreased bacterial diversity and richness, and altered taxonomic composi-
tion, including decreased relative abundance of Propionibacterium. No significant changes in skin 
bacterial load were observed. In parallel, we observed that C5aR antagonism results in decreased 
expression of cutaneous immune genes, and decreased infiltration by T cells and macrophages, as 
measured by CD3+ and F4/80+ cells, respectively. We are further defining the specific comple-
ment pathways involved in these processes using knockout mice. These findings support a role for 
complement in maintaining host-microbe homeostasis of the skin, and could have considerable 
implications for dysbiotic skin disorders.    
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Hyaluronan breakdown controls skin defense against Group A Streptococcus
NN Schommer, J Muto and RL Gallo Dermatology, University of California, San Diego, La 
Jolla, CA
The synthesis of hyaluronan (HA) as a growing polymer extruded into the extracellular space results 
in nascent synthesis at a very high molecular weight (〉800kDa). Injury results in breakdown of 
this high-molecular weight HA (HMW-HA) and generation of 〈75kDa low-molecular weight HA 
(LMW-HA) fragments, and these fragments signal tissue damage. To understand how HA breakdown 
influences bacterial infection, we established infection models in vitro and in vivo in which the 
size of HA was determined by enzymatic digestion or custom synthesis. Addition of recombinant 
bacterial hyaluronidase to culture media inhibited the entrapment of Group A Streptococcus (GAS) 
at the surface of an alveolar macrophage cell line (MHS) by 3.4-fold (P〈0.05), and led to an increase 
in phagocytosis. These results were supported by findings with custom HA polymers that confirmed 
the size of HA is a critical factor during GAS infection: 800-1000 kDa HMW-HA increased the 
number of GAS that fail to internalize (27.7 %, P〈0.001), whereas 25-75kDa LMW-HA increased 
internalization of GAS by MHS cells (41.3 %, P〈0.001). Similar results were obtained with murine 
peritoneal macrophages. The underlying mechanism for control of phagocytosis by HA was related 
to CD44 as peritoneal macrophages derived from CD44-/- mice showed no differences in GAS 
phagocytosis when exposed to HMW-HA or LMW-HA. The protective function of HMW-HA was 
further confirmed by observations showing increased survival of GAS in whole murine blood with 
addition of HMW-HA, whereas LMW-HA increased killing. To extend these observations in vivo we 
evaluated GAS infection in mice overexpressing human hyaluronidase-1 to digest skin HA without 
injury. Mice with increased HA breakdown and smaller HA (〈30kDa) were protected against GAS 
infection as seen by decreased skin lesion size (P〈0.05) and decreased CFU (P〈0.05) 48h following 
intradermal challenge. In summary, these results demonstrate that the breakdown of HMW-HA 
during skin injury and binding to CD44 are an important component of the innate immune response 
to resist infection by GAS.    
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S1P mediates TLR2 and TLR4 antimicrobial activity in human mast cell independently from 
vitamin D
Z Wang, M Vandenberghe, Y Muto and A Di Nardo Medicine, University of California, San 
Diego, La Jolla, CA
Mast cells (MCs) are considered primary inducers of both innate and adaptive immune responses, 
and our recently published data confirms that MCs play an important role against vaccinia virus (VV) 
(J Immunol 2012;188;345-357). However, primary human MCs direct antiviral activity by catheli-
cidin expression has not been published. Here, we demonstrated how human MCs produce LL-37 
cathelicidin to fight VV and how this production is modulated by TLR2 and TLR4. Given that TLRs 
and sphingosine-1-phosphate (S1P) are key players in MC innate immune response, we explored the 
potential interplay between TLRs and S1P pathways in the production of LL-37 in primary human 
MCs. As determined by ELISA, In-Cell western blot, VV dot blot and fluorescence visualization of 
vB5R-GFP VV in MCs, human MCs treated with LTA (a TLR2 ligand) or LPS (a TLR4 ligand) and 
S1P showed significantly enhanced expression of cathelicidin, which also enhanced MC capacity 
to kill VV independently from vitamin D (VitD). LTA also increased sphingosine kinase 1 and 2 
which produce S1P in MCs found by using high performance liquid chromatography-tandem mass 
spectrometry (HPLC-MS/MS). NBD (NF-κB inhibitor) and the specific sphingosine kinase inhibitor 
N,N-dimethylsphingosine can significantly inhibit was able to block LL-37 increase after LTA and 
PLS stimulation, which indicates sphingosine kinase and intracellular S1P newly generated in MCs 
are necessary for NF-κB activation by LTA. Blocking S1PR2 with JTE013 (an S1PR2-specific antag-
onist) did not block LL-37 expression proving that S1P acts intracellular independently of its cell 
surface receptor. We also found S1P acts as a histone deacetylase (HDAC) inhibitor intracellular, 
independently of its cell surface receptors to activate LL-37 expression, even in the presence of 
NF-κB blocker. Taken together, our findings reveal that the expression and control of antimicrobial 
peptides and TLR signaling on human MCs are key in fighting viral infection, which provide new 
insights into the potential roles for MCs in antiviral therapy.    
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Tumor driver and immune surveillance mechanisms in AIDS associated Kaposi’s sarcoma
R Shafi,1 M Athar,1 K McKay,1 ME Ballestas,1 K Valenteros,1 W Britt1 and CA Elmets1,2 1 
University of Alabama at Birmingham, Birmingham, AL and 2 VA Medical Center, VA, 
Birmingham, AL
Human Herpesvirus 8 or Kaposi’s Sarcoma Associated Herpesvirus (KSHV) is invariably associated 
with Kaposi’s sarcoma (KS). KSHV establishes a persistent infection in the host and is associated 
with three cancers - Kaposi’s sarcoma, primary effusion lymphomas, and multicentric Castleman’s 
disease. KS remains the most prevalent cancer associated with HIV/AIDS in the USA and can 
sometimes develop in immunosuppressed individuals such as transplant recipients. KS is endemic in 
some regions of the world with and without HIV co-infections and is also a leading cause of cancer 
in children and adults in sub-Saharan Africa. Hallmarks of KS pathogenesis include inflammation, 
and aberrant cell proliferation. Very little is known about the immune cell infiltrates, cytokines, 
and growth factors comprising the KS microenvironment in mucocutaneous or visceral KS. With 
immune suppression, we hypothesized that immune cells, cytokines, and growth factors in the KS 
microenvironment must contribute to dampening of immune responses to this cancer and promotion 
of spindle cell proliferation. These studies identified CD4+, CD8+, CD25+, FoxP3+, CD103+, and 
Langerin+ cells in KS lesions. In skin biopsies, the ratio of CD4:CD8 cells were 1:2.4 and 1:0.4 for 
KS lesions and normal skin respectively. Immunosuppressive cytokines, including IL10 and TGF-β 
were identified in KS lesions but not in control skin biopsies. Chemokines and growth factors were 
also identified in the KS lesions. We will also show that DNA damage response signaling and AKT/
mTOR pathway coordinate to drive the aggressive pathogenesis of these lesions. Unraveling the 
KS microenvironment will provide insights into complex driver mechanisms. These data will also 
be helpful in reconstituting immune mechanisms to combat this cancer, to control chronic viral 
infections, and contribute to vaccine development.    
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Interleukin-37 is a potent inhibitor of inflammatory responses induced by Propionibacterium 
acnes and ultraviolet B radiation in human keratinocytes
AJ Park,1 M Qin,1 HJ Garban1 and J Kim1,2 1 Division of Dermatology, Department of 
Medicine, David Geffen School of Medicine at UCLA, Los Angeles, CA and 2 Department 
of Dermatology, Greater Los Angeles Veterans Affairs Healthcare Systems, Los Angeles, CA
Although constantly assailed by stresses, the skin is not in a perpetual state of inflammation. The 
processes underlying the skin’s ability to keep inflammation subdued are not completely understood. 
IL-37, a member of the IL-1 family of cytokines, has recently been shown to act as a potent inhibitor 
of inflammatory response. Skin tissue staining shows that IL-37 is present in high concentrations in 
epidermal keratinocytes and in even higher quantities in chronic immune-mediated skin diseases, 
as psoriasis. As IL-37 is concentrated in the outer most layers of the skin, we hypothesize that this 
cytokine is important in the skin as a block to hyper reactive immunity. Using the immortalized 
human keratinocyte cell line, HaCaT, we observe that HaCaT do not actively secrete IL-37 but 
contain high concentrations of IL-37 cytosolically. We show that IL-37 is also an inducible cytokine 
as its gene expression increases at least 60% after treatment with P. acnes and UVB (p<0.05) and is 
upregulated in acne lesions (p<0.01). The active spliced form of recombinant IL-37 inhibited UVB 
and P. acnes induction of TNF-α, IL-1β, and IL-6. Our studies suggest that IL-37 has an anti-inflam-
matory role in response to damage- and pathogen-associated molecular patterns in keratinocytes.   
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Opposing effects of epigenetic influences in skin immunity
JA Sanford and RL Gallo Dermatology, University of California, San Diego, San Diego, CA
Recent evidence supports the idea that microbes are capable of influencing host epigenetic pro-
cesses through a variety of mechanisms including the production of molecules that inhibit histone 
deacetylase (HDAC) enzymes. We sought to investigate the contrasting effects of HDAC inhibition 
on the innate immune response of keratinocytes and macrophages to TLR ligands. The responses 
to TLR ligands differed greatly between epidermal keratinocytes (HEKs) and the macrophage cell 
line MH-S, where HEKs responded with a large increase in IL-6 and IL-8 expression to TLR3 and 
TLR2/6 ligands while MH-S did not respond to TLR3 and responded to TLR2/6, TLR2/1 and TLR4. 
As both cell types were activated by a TLR2/6 ligand (MALP-2), the effects of HDAC inhibition on 
cytokine response was compared in this setting. HEKs treated with the HDAC inhibitor trichostatin 
A (TSA, 100nM) further increased mRNA for IL-6 and IL-8 in response to MALP-2 (11-fold;p=0.0015, 
and 3.7–fold;p=.0026). Protein levels of secreted IL-6 and IL-8 were also further increased with 
TSA (4.7-fold; p=3.3x10-7, and 3.2-fold; p=5x10-6) as detected by ELISA analysis of cell culture 
supernatants. On the contrary, MH-S cells showed impaired cytokine production in response to 
various TLR ligands when treated with HDAC inhibitors. In response to MALP-2, IL-6 and TNF 
transcript levels were decreased 14-fold (p=3.9x10-5) and 7.5-fold (p=.0017), respectively, when 
cells were treated with TSA. Meanwhile, the levels of secreted IL-6 and TNF were decreased 34-fold 
(p=1.5x10-5) and 1.9-fold (p=2.6x10-7). Notably, HDAC inhibition did not lead to differences in 
activation of the NF-κB pathway in either cell type as determined by phospho-specific western 
blot analysis of the signaling intermediates p38, JNK, ERK, and IκBα. Thus, these data suggest that 
acetylation of histones may be a critical factor in the regulation of innate immune responses to TLR 
stimulation, and merit further investigation into the mechanisms leading to the opposite responses 
observed between cell types.    
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Differential inflammatory response of Propionibacterium acnes strains on sebocytes and 
keratinocytes
J Okhovat,1 W Zhu,1 GW Agak,1 M Qin,1 AJ Park,1 HJ Garban1 and J Kim1,2 1 Division of 
Dermatology, Department of Medicine, David Geffen School of Medicine at UCLA, Los 
Angeles, CA and 2 Dermatology, Veterans Affairs Greater Los Angeles Healthcare System, 
Los Angeles, CA
Acne vulgaris is the most common skin disease, yet most aspects of its pathogenesis remain unde-
termined. Previous work from our group sought to subclassify P. acnes strain populations in the 
human skin microbiome associated with acne. We have demonstrated that certain strains were 
highly associated with acne, and other strains were prevalent in healthy skin. More precisely, 
ribotypes 4, 5, 7, 8, 9, and 10 were highly expressed (84%-100% prevalence of clones) in acne 
patients, whereas ribotype 6 was found only in 1% of acne patients. We hypothesize that there is 
a differential expression profile of surface proteins on P. acnes that influences pathogenicity. Thus, 
we aim to characterize and identify those surface proteins involved in host-pathogen interaction in 
skin-related cells and their inflammatory responses to P. acnes. Various clinically relevant strains 
of P. acnes (6919, B69.7, 66.8, 58.8, 103.1, 101.1, and 103.8, in addition to the ribotypes above 
referenced) were biochemically characterized for their surface protein expression. Our preliminary 
data demonstrate that different P. acnes strains carry surface molecules with distinct molecular 
weight patterns and this has been correlated with their differential responses of IL-6, in sebocytes 
(SEB-1) and keratinocytes (HaCaT). Furthermore, we will determine the differential responses of 
inflammatory markers, including IL-1β, IL-8, and TNF-α, to define a distinctive inflammatory pat-
tern of skin-related cells. In addition, we will isolate and purify the surface molecules identified on 
the different clinical strains of P. acnes and investigate their pro-inflammatory capacity, potential 
pathogenic mechanisms, and clinical responses to therapeutic intervention.    
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Global regulation of TLR4-induced inflammatory gene networks by physiologic stress signals 
in macrophages
PO Scumpia,1 G Botten,2 KR Doty,2 R Modlin1,2 and S Smale2 1 Department of Medicine, 
Division of Dermatology, UCLA, Los Angeles, CA and 2 Microbiology Immunology, and 
Molecular Genetics, UCLA, Los Angeles, CA
Physiologic stress mediated through adrenergic (catecholamines) and neuroendocrine signals neg-
atively impacts cutaneous host defense to pathogens and worsens inflammatory skin conditions 
such as psoriasis. Toll-like receptors (TLRs) in macrophages and other innate immune cells are key 
pattern recognition receptors that sense danger signals in the skin and trigger innate and adaptive 
immunity, but the global effects of adrenergic stimuli and GCs on TLR signaling have not been 
fully characterized. We hypothesize that quantitative expression analysis by RNASeq will provide 
critical information into the mechanism of stress effects on macrophage inflammatory signaling. 
Using RNASeq, we find distinct regulatory profiles for β-adrenergic and GC on TLR4-mediated 
inflammatory responses. β-adrenergic stimuli are highly selective inhibitors of a small subset of 
TLR4-inducible genes, Out of the 600+ most highly TLR4-inducible genes (RPKM of 4 and 4-fold 
induction), β-agonists inhibited 6 genes by 5-fold or more (80% inhibition). Three of these genes, 
Il12b, Il27, and Il6, are induced with similar kinetics and high magnitude, suggesting similar regu-
lation of these genes. We also identify nuclear factor IL-3 (NFIL3) as a protein kinase A-dependent 
factor regulating the effects of β-agonists by using RNASeq analysis and macrophages from NFIL3-/- 
mice. This contrasted with the inhibitory profile of the GC, dexamethasone (Dex) on TLR4-mediated 
gene induction. Dex inhibited 46 of the TLR4 highly inducible genes, and many more genes were 
inhibited to a lesser extent (50-75% inhibition), including Il12b, Il6, and Il27. Importantly, Dex 
also induced NFIL3, but not to the degree induced by β-agonists, highlighting a potential role for 
NFIL3 in inhibiting key inflammatory genes. In conclusion, we utilized RNASeq to dissect stress 
signaling effects on macrophage inflammatory responses, and identified NFIL3 as a novel regulator 
of a select subset of key macrophage inflammatory genes.    
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Human keratinocytes display distinct NOD-like receptor expression signatures when exposed 
to Propionibacterium acnes and ultraviolet B radiation
M Qin,1 AJ Park,1 GW Agak,1 HJ Garban1 and J Kim1,2 1 Division of Dermatology, 
Department of Medicine, David Geffen School of Medicine at UCLA, Los Angeles, CA and 
2 Department of Dermatology, VA Greater Los Angeles Healthcare System, Los Angeles, CA
Nucleotide-binding oligomerization domain-like receptors (NLR), a class of cytoplasmic pattern 
recognition receptors, have been reported to show distinct signatures in many diseases, such as in 
autoimmune disorders and infections. As the skin provides the first line of defense against micro-
bial pathogen-associated and physical damage-associated molecular patterns (PAMP, DAMP), we 
hypothesize that human keratinocytes will display distinct NLR expression signatures in response 
to different stimuli. We find that in the human keratinocyte cell line, HaCaT, the NLR genes that 
are expressed constitutively are: NLRP2, NLRP10, AIM2, NLRP14, NLRP12, NLRC1, NLRB, NLRX, 
NLRC5, and NLRP1, while NLRA, NLRC4, NLRP3 and NLRP4 are found to have very low expres-
sion. NLRC2, NLRC3 and NLRP6 are undetectable. Both Propionibacterium acnes and ultraviolet 
B modulate the gene expression patterns of NLR family and each express distinct NLR signatures. 
Specifically, UVB reduces NLR expression except NLRP2, NLRP9, NLRP11, and NLRP13. P. acnes 
reduces gene expression of NLRX, NLRC1, AIM2 and NLRB, but increases expression of NLRP11 
and NLRP10. Of note, 40 mJ/cm2 UVB decreases AIM2 4-fold and NLRB 2.5-fold, and P. acnes at 
10 multiplicity of infection reduces NLRX 4-fold, and increases NLRP12 2-fold. Altogether, our data 
show that the NLR family expresses signatures that are distinguishable between PAMPs and DAMPs 
in human keratinocytes that may help in the future development of targeted therapy.    
645
Heat-inactivated modified vaccinia virus triggers Type I IFN production and inflammasome 
activation via cGAS/STING and AIM2-mediated cytosolic DNA sensing pathways
P Dai,1,2 W Wang,1 H Cao,1,2 KA Fitzgerald,4 G Nunez,5 T Merghoub,3 S Shuman2 and 
L Deng1 1 Medicine/Dermatology, Memorial Sloan-Kettering Cancer Center, New York, NY, 
2 Molecular Biology Program, Memorial Sloan-Kettering Cancer Center, New York, NY, 3 
Immunology Program, Memorial Sloan-Kettering Cancer Center, New York, NY, 4 Medicine, 
University of Massachusetts Medical School, Worcester, MA and 5 Pathology, University of 
Michigan Medical School, Ann Arbor, MI
Cytosolic DNA sensors are key regulators of innate immunity in response to bacterial, viral or self-
DNA. Cyclic GMP-AMP synthase (cGAS) is a newly discovered cytosolic DNA sensor leading to 
STING activation. On the other hand, AIM2 binds to cytosolic DNA and associates with the adaptor 
ASC to activate caspase-1. Poxviruses are large cytoplasmic DNA viruses. Modified vaccinia virus 
Ankara (MVA) is an attenuated vaccinia virus that has been investigated as a vaccine vector. In 
this study, we find that infection of conventional dendritic cells (cDCs) by heat-inactivated MVA 
induces higher levels of type I IFN than MVA. Heat-MVA-indued type I IFN production is depen-
dent on cGAS and STING. Infection of cDCs by Heat-MVA also induces IL-1β and IL-18 secretion, 
which is dependent on AIM2/ASC/caspase-1. By contrast, infection of cDCs by MVA results in a 
lower level of IL-18 secretion compared with Heat-MVA, as well as the inability to induce IL-1β 
secretion. Heat-MVA induced IL1B gene induction and IL-1β protein secretion is dependent on 
TLR2/MyD88. These results indicate that (i) MVA infection produces inhibitors that antagonize IFN 
induction and inflammasome activation; (ii) Heat-MVA induces the secretion of IL-1β and IL-18 via 
TLR2/MyD88-dependent IL1B gene induction and AIM2/ASC-dependent Caspase-1 activation; (iii) 
Heat-MVA induces type I IFN production via a cGAS/STING/IRF3/IRF7-dependent pathway. Taken 
together, our results demonstrate that Heat-MVA infection results in the activation of two cytosolic 
DNA sensors cGAS and AIM2, which lead to the induction of innate immunity.    
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MyD88 deficiency affords immune maintenance after UV-irradiation through elevated 
PARP-dependent DNA repair
E Harberts, R Fishelevich, J Liu and AA Gaspari University of Maryland Medical School, 
Baltimore, MD
Ultraviolet (UV) radiation induces DNA damage leading to the accumulation of mutations in epi-
dermal keratinocytes (KC), and immunosuppression, which contribute to development of non-mel-
anoma skin cancer. We previously reported that the TLR4-MyD88 signaling axis is necessary for 
UV-induced apoptosis. We sought to determine how the alteration of this pathway affects the 
UV-induced changes. In the DNFB contact hypersensitivity model, UV-exposed MyD88-deficient 
C57BL/6 mice (MyD88-/-) had increased ear swelling, exaggerated inflammation, and higher levels 
of DNFB-specific IgG2a compared to similarly treated wild-type (WT) mice. In MyD88-/- mice the 
UV-induced emigration of antigen presenting cells from the epidermis and mitogen-induced interfer-
on-γ production by lymph node T-cells was maintained, yet UV-induced DNA damage in the local 
lymph nodes was less pronounced than WT. Cultured UV-irradiated WT peritoneal macrophages 
(PM) showed cleavage of the DNA damage-recognition molecule PARP, whereas full-length PARP 
persisted in MyD88-/- and TLR4-/- PM. These observations suggest that deficiency of TLR4 or MyD88, 
leading to preservation of PARP, promotes more efficient DNA damage recognition and repair. In 
support of this hypothesis, human primary KC with MyD88 knocked-down and epidermal DNA from 
in vivo UV-irradiated MyD88-/- and TLR4-/- mice had an increased resolution rate of cyclobutane 
pyrimidine dimers (CBPD), as compared to control knock-down or WT mice. Both in vitro treatment 
of MyD88-/- PM with and intradermal in vivo injections of PJ-34, a water-soluble PARP inhibitor, 
caused a reduction of CBPD repair to the levels of WT controls. These data suggest that interference 
with the TLR4-MyD88 pathway may be a useful tool in promoting DNA repair and maintaining 
immune responses following UV-induced damage. This study provides rationale for the future 
development of topical TLR4 modulating therapies to reduce the risk of UV-induced carcinogenesis.   
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Dermal collagen/fibrin matrix is a secondary niche for Bartonella spp.  
M Ericson,1 M Weber-Sanders,1 S Nye,1 H Tran1 and PN Velho2 1 Dermatology, University of 
Minnesota, Minneapolis, MN and 2 Dermatology, State University of Campinas (UNICAMP), 
Sao Paulo, Brazil
Bartonellae are re-emerging stealth bacteria. Though often self-limiting, Bartonella spp. infection 
can be life-threatening in immune-compromised and immunocompetent patients. Bartonella spp. 
can evade traditional methods of detection by: 1) tissue culture, 2) PCR analysis of blood and 3) 
serology due to slow growth and fastidious growth requirements, fluctuating low copy number, host 
response, variability in immunoreactivity and bi-phasic growth characteristics. some Bartonella spp. 
can evade detection and antibiotic treatment persisting in protected, secondary niches within the 
host. We generated new probes and new imaging technologies to detect Bartonella in tissues of 
symptomatic patients that had variable positivity to the tests listed above. We report on detection of 
Bartonella spp. in skin, brain and prostrate tissue. Also we have used human skin explant cultures, 
infected with several different strains of Bartonella and report on strain-dependent growth and pro-
duction of growth factors. Gold-Fish probes were generated, small Bartonella spp. oligonucleotide 
conjugated to gold nanoparticle, detected with hyperspectral imaging. Concurrently we generated 
new antibodies in chickens. Confocal differential interference contrast provided a robust signal to 
detect bacteria within and attached to erythrocytes and so aid in differentiating cellular location 
within samples. Little evidence is known about the role of biofilm in Bartonella spp. bacteremia. 
In general, biofilm production may play a role in persistent infection and bacteria within biofilms 
have altered growth patterns and can evade anti-bacterial therapy. Bartonella is known to form 
biofilms in life-threatening endocarditis. We imaged collagen and fibrin in the dermis of our Bar-
tonella henselae-positive skin explants using multi-photon second harmonic generation imaging. 
New data will be presented on the potential role of the dermal collagen/fibrin matrix to provide a 
scafolding for biofilm growth and enhanced persistence of Bartonella spp. in chronic Bartonellosis.   
      
      
